Summary
The Advanced Ocean D r i l l i n g Program Program (AODP) i s an i n t e r n a t i o n a l p r o g r a m o f b a s i c s c i e n t i f i c r e s e a r c h designed to improve our fundamental understanding of p h y s i c a l , c h e m i c a l a n d b i o l o g i c a l p r o c e s s e s t h a t d e t e r m i n e t h e g e o l o g i c a l h i s t o r y , s t r u c t u r e a n d e v o l u t i o n o f o c e a n i c s e d i m e n t s a n d c r u s t . T h i s P r o g r a m i s p l a n n e d a s a f o l l o w -o n t o t h e h i g h l y s u c c e s s f u l Deep Sea D r i l l i n g P r o j e c t (DSDP), which w i l l cease d r i l l i n g i n November o f t h i s y e a r . I n t e ll e c t u a ! r e s o u r c e s w h i c h a r e b e i n g u t i l i z e d i n p l a nn i n g t h e r e s e a r c h p r o g r a m i n c l u d e t h e p l a t e t e c t o n i c t h e o r y , r e s u l t s o f t h e DSDP, recommendations o f t h e Conference on S c i e n t i f i c Ocean D r i l l i n g and the i n i t i a l p l a n n i n g document o f t h e J o i n t Oceanographic I n s t i t u t i o n s f o r Deep Earth Sampling (JOIDES).
T h e m a j o r a r e a s o f s c i e n t i f i c i n t e r e s t i n c l u d e t h e o r i g i n a n d e v o l u t i o n o f o c e a n i c c r u s t , t h e t e c t o n i c e v o l u t i o n o f c o n t i n e n t a l m a r g i n s , t h e o r i g i n a n d e v o l u t i o n o f m a r i n e s e d i m e n t a r y sequences and the causes o f t h e l o n g t e r m c h a n g e s i n t h e e a r t h ' s a t m o sphere, oceans, cryosphere, biosphere and magnetic f i e l d .
I n p a r t i c u l a r t h e Program seeks information l e a d i n g t o a m o r e c o m p l e t e u n d e r s t a n d i n g o f t h e f o l l o w i n g a r e a s : p r o c e s s o f magma generation and oceanic c r u s t a l f o r m a t i o n ; c o n f i g u r a t i o n , c h e m i s t r y a n d d y n a m i c s o f hydrothermal systems;
e a r l y r i f t i n g h i s t o r y o f p a s s i v e c o n t i n e n t a l m a r g i n s ;
dynamics o f f o r e a r c \ e v o l u t i o n ; s t r u c t u r e a n d v o l c a n i c h i s t o r y o f i s l a n d arcs;
response o f m a r i n e s e d i m e n t a t i o n t o f l u c t u a t i o n s i n 5ea l e v e l ; sedimentation i n o x y g e n -d e f i c i e n t oceans; g l o b a l mass b a l a n c i n g o f s e d i m e n t s ; h i s t o r y o f o c e a n c i r c u l a t i o n ;
response o f t h e atmosphere and oceans t o v a r i a t i o n s o f t h e p l a n e t a r y o r b i t s ; p a t t e r n s o f e v o l u t i o n o f m i c r o o r g a n i s m s ; and h i s t o r y o f t h e e a r t h ' s m a g n e t i c f i e l d and magnetic reversal s . P r e s e n t p l a n s e n v i s i o n a ten year program beginning i n October 1984.
I n t r o d u c t i o n
A new s c i e n t i f i c o c e a n d r i l l i n g p r o g r a m i s b e i n g planned as a f o l l o w -o n t o t h e h i g h l y s u c c e s s f u l Deep Sea D r i l l i n g P r o j e c t (DSDP) which ends i n November 1983. The DSDP p r o v i d e d t h e v e r i f i c a t i o n o f t h e h y p o t h e s i s o f s e a f l o o r s p r e a d i n g and c o n t i n e n t a l d r i f t a s w e l l a s t h e f i r s t r e c o n n a i s s a n c e o f t h e e a r t h ' s c r u s t b e n e a t h t h e sea f l o o r . I n c o n t r a s t , t h e Advanced Ocean D r i l l i n g Program (AODP) i s aimed a t a n s w e r i n g s p e c i f i c q u e s t i o n s a r i s i n g f r o m t h e DSDP and w i l l adopt a problem focused approach i n r e a c h i n g i t s s c i e n t i f i c o b j e c t i v e s .
I n g e n e r a l , t h e s c i e n t i f i c g o a l s o f t h e P r o g r a m a r e t o improve our fundamental understanding o f t h e p h y s i c a l , c h e m i c a l a n d b i o l o g i c a l p r o c e s s e s w h i c h d e t e r m i n e t h e g e o l o g i c a l h i s t o r y , s t r u c t u r e a n d e v o l u t i o n o f o c e a n i c s e d i m e n t s a n d c r u s t . S p e c i f i c o b j e c t i v e s t o r e a c h t h e s e g o a l s a r e p r e s e n t l y i n t h e p l a n n i n g s t a g e .
M a j o r a r e a s o f s c i e n t i f i c i n t e r e s t i n c l u d e t h e o r i g i n a n d e v o l u t i o n o f o c e a n i c c r u s t , t h e t e c t o n i c e v o l u t i o n o f c o n t i n e n t a l m a r g i n s , t h e o r i g i n and e v o l u t i o n o f m a r i n e s e d i m e n t a r y s e q u e n c e s a n d t h e c a u s e s o f t h e l o n g t e r m c h a n g e s i n t h e earth's atmosphere, oceans, cryosphere, biosphere and m a g n e t i c f i e l d . The AODP i s i n t e r n a t i o n a l i n scope and i n p a r t i c i p at i o n i n b o t h t h e p l a n n i n g a n d a n t i c i p a t e d r e s e a r c h a c t i v i t i e s . I n o r d e r t o p l a n t h e d e t a i l e d s c i e n t i f i c o b j e c t i v e s o f t h e p r o g r a m , s e v e r a l s o u r c e s o f i n f o rm a t i o n a r e b e i n g u t i l i z e d i n c l u d i n g t h e p l a t e t e ct o n i c t h e o r y , r e s u l t s f r o m t h e DSDP, recommendationf o f t h e C o n f e r e n c e o n S c i e n t i f i c Ocean D r i l l i n g (COSOD) a n d t h e i n i t i a l p l a n n i n g d o c u m e n t o f t h e J o i n t O c y n o g r a p h i c I n s t i t u t i o n s f o r Deep E a r t h Sampling (JOIDES). The refinement o f t h e p l a t e t e c t o n i c s t h e o r y i s h e a v i l y i n d e b t e d t o t h e d r i l l i n g r e s u l t s , c o r e s a n d o t h e r s c i e n t i f i c d a t a o b t a i n e d b y t h e DSDP s i n c e t h e i n c e p t i o n o f d r i l l i n g i n 1968. The recommendations contained i n t h e a f o r e m e n t i o n e d t w o r e p o r t s a l s o a r e d i r e c t l y r e l a t e d t o t h e p l a t e t e c t o n i c t h e o r y a n d t h e c u m u l a t i v e r e s u l t s o f o v e r f o u r t e e n y e a r s o f d r i l l i n g a n d c o r i n g on t h e DSDP. I n t e l l e c t u a l S o u r c e s P l a t e T e c t o n i c T h e o r y A l l o f t h e work being planned bears upon the general t e n a n t s o f t h e p l a t e t e c t o n i c t h e o r y . P r i m a r i l y , t h e g e n e r a t i o n o f new o c e a n i c c r u s t a t t h e s p r e a d i n g c e n t e r s w i t h i n t h e w o r l d o c e a n c o u p l e d w i t h t h e c o o li n g , t h i c k e n i n g a n d movement o f t h a t c r u s t away from t h e s p r e a d i n g c e n t e r s a s l a r g e r i g i d p l a t e s .
As t h e o c e a n i c c r u s t moves away from the spreading centers it s u b s i d e s a n d t h i c k e n s b y t h e a c c u m u l a t i o n o f s e d im e n t s o n t o p o f it. E v e n t u a l l y t h e o c e a n i c c r u s t , a n d o f t e n t h e o v e r l y i n g s e d i m e n t s , a r e d e s t r o y e d b y b e i n g s u b d u c t e d b e n e a t h a n o t h e r c r u s t a l p l a t e o r pasted onto a c o n t i n e n t a l l a n d mass.
One l i n e o f e v i d e n c e f o r t h i s c o n t i n u a l c y c l e o f o c e a n i c c r u s t a l r e g e n e r a t i o n , movement and eventual d e s t r u c t i o n i s t h a t t h e o l d e s t o c e a n i c c r u s t encount e r e d a p p e a r s t o b e l e s s t h a n 180 m i l l i o n y e a r s o l d . The present ocean basins are relatively young and are b e l i e v e d t o r e p r e s e n t o n l y t h e l a t e s t o f many c y c l e s o f o c e a n i c c r u s t a l f o r m a t i o n a n d d e s t r u c t i o n . I f we can understand the processes taking place as p a r t o f t h i 5 present cycle, we will be able t o understand the previous cycles.
The ocean floor has become t h e laboratory for understanding the dynamic processes which are continuously changing the shape of t h e earth.
Deep Sea Drilling Project Results
In the early years of drilling, the DSDP verified the hypothesis of sea floor spreading and continental d r i f t . R e s u l t s of t h e DSDP demonstrated how t h e sediments which accumulated over the oceanic crust became progressively thicker and older as distance from the spreading centers increased.
DSDP cores confirmed the ages of the sediments and underlying oceanic crust i n most areas of the world ocean. Once the basic hypothesis was confirmed, the DSDP was aimed a t broadening our knowledge of the geology of the world ocean and our understanding of how t h e mosiac of different spreading centers, crustal plates and sedimentary sequences f i t together w i t h i n the concept of plate tectonics. A f a i r l y comprehensive reconnaissance of the earth's crust beneath the sea floor has been accomplished throughout t h e l i f e of t h e P r o j e c t .
By the end of Leg 9 1 (February 20, 1983) the R/V Challenger had drilled 1019 holes a t 596 s i t e s ana recoverea i8,460 cores while traversing 665,488 km across the world ocean.
Results of the DSDP are primarily contained i n the I n i t i a l Reports series of volumes. These volumes, one for each leg, describe i n detail the scientific r e s u l t s of that leg, descriptions of the cores, preliminary results and conclusions. The 88,075 m o f core samples recovered through Leg 91 are retained within repositories a t Scripps Institution of Oceanography and Lamont-Doherty
Geophysical Laboratory for present and f u t u r e s c i e n t i f i c s t u d y .
The I n i t i a l Reports, cores, data banks, and numerous other professional reports and papers represent a wealth of material t o draw upon for planning the scientific objectives of the AODP as well as other individual science projects.
Recommendations of COSOD
The Conference on Scientific Ocean Drilling (COSOD) was h e l d a t t h e U n i v e r s i t y o f Texas a t Austin on November 16-18, 1981. The objective of COSOD was t o discuss future scientific drilling programs t o succeed the DSDP, problems and scientific objectives. General recommendations of the Steering Committee stated that a world-wide program of long-term d r i l li n g i s an e s s e n t i a l component of research i n t h e earth sciences and t h a t d r i l l i n g must be part of a larger scientific program including adequate support for problem definition, site surveying, geophysical mended was the integration o f continental and marine experimentation and sample analysis.
A1 so recomgeology through scientific drilling programs and the continuation and expansion of international cooperation.
In addition to the general recommendations, twelve s c i e n t i f i c a r e a s were i d e n t i f i e d a t t h e COSOD a s having the higheft priority for ocean d r i l l i n g . These areas are:
. Processes of magma generation and crustal construction a t m i d-ocean ridges.
. Configuration, chemistry, and dynamics of hydrothermal systems.
Early rifting history of passive continental margins.
Dynamics of forearc evolution.
Structure and volcanic history of island arcs.
Response of marine sedimentation t o fluctuations in sea level.
Sedimentation i n oxygen-deficient oceans.
Global mass balancing o f sediments.
History of ocean circulation.
Response of the atmosphere and oceans t o variations of the planetary orbits.
Patterns of evolution of microorganisms.
History of the earth's magnetic field.
These areas have become the focus for planning the scientific goals of the AODP.
Planning Document of JOIDES
In April 1982, JOIDES produced an i n j t i a l p l a n f o r 8 years of scientific ocean drilling. The plan was prepared by the JOIDES Planning Committee and JOIDES Advisory Panel 5 . The plan reflects the recommendations of the JOIDES Advisory Panels as presented i n a series of White Papers prepared over the previous year. The White Papers, accompanying the planning document, define the state of knowledge, problems effectively addressed by ocean drilling and a proposed drilling program for each o f the subject fields within the responsibility of each Advisory Panel. The plan integrates the areas recommended by COSOD a s highest priority for ocean drilling i n t o a broad comprehensive program for meeting the scientific objectives.
The objectives, and proposed drilling programs t o meet those objectives, are organized under similar general categories t o those utilized i n the COSOD report for consistency.
These categories are:
. Origin, evolution and tectonics of ocean crust.
. O r i g i n and evolution o f marine sedimentary sequences.
. Tectonic evolution o f continental margins . . Causes o f long-term changes i n the oceans, atmosphere, cryosphere, biosphere and magnetic field.
The plan also includes a discussion of downhole measurements and experiments as well as potential drilli n g schedules.
This plan was prepared as a "straw man" f o r t h e detailed planning of the scientific objectives of the AODP and synthesizes the existing data as well as focusing on the problems t o be attacked. This document i s being fully utilized i n the continuing detailed planning of the science program f o r t h e AODP .
S c i e n t i f i c G o a l s
New D i r e c t i o n s W i t h i n t h e f i n a l y e a r s o f t h e DSDP, a s h i f t i n e m p h a s i s o c c u r r e d i n s e v e r a l a r e a s .
T h e P r o j e c t began t o f o c u s on the:
. S o l u t i o n o f s p e c i f i c p r o b l e m s d e r i v e d f r o m t h e p l a t e t e c t o n i c t h e o r y r a t h e r t h a n a g l o b a l r e c o n n a i s a n c e o f t h e s e a f l o o r .
.
t e n t i o n o n t h e edges o f p l a t e s , t h a t i s , t h e m i d -o c e a n s p r e a d i n g c e n t e r s a n d c o n t i n e n t a l m a r g i n s . R e l a t e d t o t h e i n t e r e s t i n s p r e a d i n g c e n t e r s i s t h e d e s i r e t o b e t t e r u n d e r s t a n d h y d r o t h e r m a l c i r c u l a t i o n
i n these regions.
Much i n t e r e s t a l s o e x i s t s i n t h e s e d i m e n t s o v e r l y i n g the oceanic crust. The extensive coring program of t h e DSDP has developed large data and sample bases which are now b e i n g u t i l i z e d t o f o c u s o n s p e c i f i c problems and/or geographic regions which
w i l l improve o u r u n d e r s t a n d i n g o f t h e o c e a n o g r a p h i c a n d b i o l o g i c p r o c e s s e s c o n t r o l l i n g t h e f o r m a t i o n o f ocean sediments.
T h e u s e o f d r i l l h o l e s t o m o n i t o r o n -g o i n g p r o c e s s e s i s t h e r e s u l t o f a b e t t e r u n d e r s t a n d i n g o f t h e g e o l o g i c a l p r o c e s s e s r e l a t e d t o t h e p l a t e t e c t o n i c t h e o r y . It i s now p o s s i b l e t o s p e c i f y t h e p r o p e r t j e s t h a t b e s t c a n b e m e a s u r e d i n t h e h o l e a n d d e s i g n e q u i p m e n t s p e c i f i c a l l y f o r t h o s e measurements. I n t h i s manner t h e h o l e becomes an i n -s i t u l a b o r a t o r y f o r o b s e r v i n g a n d m e a s u r i n g v a r i o u s p h y s i c a l a n d c h e m i c a l p a r a m e t e r s w i t h i n t h e c r u s t a n d o v e r l y i n g s e d i m e n t a s w e l l a s m o n i t o r i n g c h a n g e s i n t h o s e properties as they occur. Far greater emphasis i s p l a n n e d , w i t h i n t h e AODP, f o r downhole experiments and measurements than was p o s s i b l e w i t h i n t h e DSDP. I n c l u d e d a r e p l a n s f o r l o n g t e r m m o n i t o r i n g e x p e r i m e n t s u t i l i z i n g i n s t r u m e n t a t i o n p a c k a g e s l e f t i n t h e d r i l l h o l e l o n g a f t e r t h e d e p a r t u r e o f t h e d r i 11 i n g v e s s e l .
T h e r e c o g n i t i o n t h a t c o n t i n e n t a l a n d m a r i n e g e o l o g y a r e an i n t e l l e c t u a l w h o l e a l s o i s d e r i v e d f r o m a c l e a r e r u n d e r s t a n d i n g o f t h e p l a t e t e c t o n i c t h e o r y . T h e o c e a n s r e p r e s e n t t h e a r e a w h e r e new c r u
s t i s c r e a t e d and t h e c o n t i n e n t s a p p e a r t o h a v e e v o l v e d t h r o u g h g e o l o g i c t i m e f r o m t h a t c r u s t i n some y e t p o o r l y u n d e r s t o o d manner.
I n o r d e r t o g a i n a b e t t e r u n d e r s t a n d i n g o f t h e r e l a t i o n s h i p b e t w e e n c o n t i n e n t s a n d t h e sea f l o o r more emphasis i s necessary on the study O f sea f l o o r p r o c e s s e s a n d c r u s t a l l i t h o l o g i e s .
These studies w i l l a i d i n i n t e r p r e t i n g t h e complex l i t h o l o g y , s t r a t i g r a p h y a n d s t r u c t u r e s e n c o u n t e r e d o n t h e c o n t i n e n t s i n o p h i o l i t e s a s w e l l a s i n t h e e x o t i c t e r r a i n s a l o n g t h e P a c i f i c
Ocean m a r g i n s . M o r e emphasis also w i l l b e p l a c e d o n t r a n s e c t s a c r o s s t h e b o u n d a r i e s o f c o n t i n e n t s and the ocean i n o r d e r t o o b t a i n a b e t t e r u n d e r s t a n d i n g o f t h e t r a n s i t i o n z o n e . The t h r u s t t o w a r d a c l e a r e r d e f i n i t i o n o f t h e r e l a t i o n s h i p s b e t w e e n c o n t i n e n t a l a n d o c e a n c r u s t i m p l i e s c l o s e r w o r k i n g r e l a t i o n s h i p s b e t w e e n c o n t i n e n t a l a n d m a r i n e g e o l o g i s t s t h r o u g h o u t t h e AODP .
Some S p e c i f i c O b j e c t i v e s T h e n e c e s s a r y b r e v i t y o f t h i s p a p e r p r o h i b i t s a n y a t t e m p t a t a d e t a i l e d t r e a t i s e o n t h e s c i e n t i f i c p r o b l e m s t o b e a d d r e s s e d w i t h i n t h e t w e l v e h i g h p r i o r i t y a r e a s .
The reader i s r e f e r r e d t o t h e t w o r e f e r e n c e d d o c u m e n t s f o r e x c e l l e n t a c c o u n t s o f t h e s t a t e o f k n o w l e d g e i n e a c h a r e a , w h a t t h e m a j o r unanswered questions or problems are and how t h e y m i g h t b e a t t a c k e d t h r o u g h o c e a n d r i l l i n g . T h e f o l l o w i n g p a r a g r a p h s a r e m e a n t o n l y t o h i g h l i g h t a few o f t h e a r e a s f o r f u t u r e r e s e a r c h and some o f t h e pressing problems and questions.
Magma g e n e r a t i o n a n d c r u s t a l c o n s t r u c t i o n .
T h e b a s i c q u e s t i o n t o b e a n s w e r e d i s what i s t h e c h a r a c t e r and c o m p o s i t i o n o f t h e deep p o r t i o n o f t h e oceanic crust. Geophysical and geological research o v e r t h e p a s t few decades has y i e l d e d a g e n e r a l i z e d model o f o c e a n i c c r u s t a l f o r m a t i o n and s t r u c t u r e .

It a p p e a r s t h a t t h e p r o c e s s o f f o r m a t i o n b e g i n s
w i t h p r i m a r y magma g e n e r a t i o n i n t h e m a n t l e . T h e s e magmas r i s e t o s h a l l o w l e v e l s b e n e a t h t h e s p r e a d i n g c e n t e r a x e s , c o a l e s c e i n t o p o c k e t s o f v a r i o u s s i z e s a n d shapes and undergo processes o f m i x i n g and d i f f e re n t i a t i o n b e f o r e e r u p t i o n o n t o t h e s u r f a c e o f t h e sea f l o o r o r c r y s t a l l i z a t i o n i n p l a c e . T h e a c c r e t e d m a t e r i a l becomes t h e u p p e r p o r t i o n o f t h e o c e a n i c c r u s t a n d t h e m a t e r i a l t h a t c r y s t a l l i z e d i n -p l a c e i s b e l i e v e d t o f o r m t h e l o w e r p a r t o f t h e o c e a n i c c r u s t . T h e g e n e r a l i z e d m o d e l o f o c e a n i c c r u s t a l s t r u c t u r e assumes a r e l a t i v e l y t h i n b a s a l t i c l a v a c o v e r g r a d i n g i n t o a complex o f s h e e t e d d i k e s a t d e p t h s o f a b o u t 1 km. The sheeted dike complex i s about 1 km t h i c k a n d u n d e r l a i n b y t h e i n -p l a c e c r y s t a l l i z e d m a t e r i a l b e l i e v e d t o c o n s i s t o f g a b b r o i c r o c k s g r a d i n g w i t h d e p t h i n t o c u m u l a t e u l t r a m a f i c r o c k s .
T h e g a b b r o i cu l t r a m a f i c l a y e r o f t h e c r u s t o v e r l i e s t h e m a n t l e a n d v a r i e s i n t h i c k n e s s f r o m 2 km t o 5 km.
T h e m i n e r a l o g i c a l a n d p e t r o l o g i c a l n a t u r e o f t h e comparison t o t h e s t r u c t u r e a n d " s t r a t i g r a p h y " o f l o w e r c r u s t a l l a y e r s h a s b e e n p o s t u l a t e d b y o p h i o l i t e c o m p l e x e s w h i c h a r e t h o u g h t t o b e s l a b s o f r e p r e s e n t a t i v e o c e a n i c c r u s t t e c t o n i c a l l y e m p l a c e d onto the continents. Other clues have been the sound v e l o c i t y s t r u c t u r e o f t h e o c e a n i c c r u s t a n d i t s d i s t i n c t h o r i z o n t a l z o n a t i o n a s w e l l a s r o c k s a m p l e s dredged from the base o f t r a n s f o r m f a u l t s a l o n g t h e mid-ocean ridges (spreading centers).
DSDP d r i l l i n g h a s
p e n e t r a t e d t h r o u g h t h e b a s a l t i c P a c i f i c Ocean a n d s u b s t a n t i a t e d t h e p r e s e n c e o f w h a t l a v a c r u s t a t one l o c a t i o n i n t h e e a s t e r n E q u a t o r i a l appears t o b e a sheeted dike complex. Deeper d r i l l i n g a s p a r t o f t h e AODP, w i l l c o n f i r m t h e n a t u r e o f t h e s h e e t e d d i k e c o m p l e x a n d r e a c h t h e g a b b r o i c l a y e r .
T h e P r o g r a m w i l l p r o v i d e a t e s t o f t h e o p h i o l i t e m o d e l , c a l i b r a t e t h e s e i s m i c s t r u c t u r e , e l u c i d a t e t h e m a g m a t i c p r o c e s s e s a n d i m p r o v e o u r understanding of the formation and character of the lower oceanic crust and how i t i s l i n k e d t o t h e dynamics of the magma chambers. Other questions t o be addressed include the nature and geometry of magma chambers, whether they are steadystate features and the relationships between their geometry and the rate of crustal spreading a t the ridge.
Hydrothermal circulation at mid-ocean ridges. The presence o f hydrothermal circulation i n oceanic crust near spreading centers and i t s associated hot springs on the sea floor has been a major s c i e n t i f i c discovery in the past few years. Hydrothermal circulation appears to cool the crust near the ridge axis forming convection c e l l s w i t h narrow upwelling and downflowing limbs. Of potential economic signif i c a n c e , a s w e l l a s s c i e n t i f i c i n t e r e s t , a r e t h e massive deposits of polymetallic sulfides around the hotspring vents.
Very l i t t l e d r i l l i n g has been done i n or around these hydrothermal convection c e l l s .
Some of the questions to be addressed within the AODP are the nature of the hydrothermal flow and flow p a t h systems, the verticle and horizontal extent of the cells, the duration of individual hotsprings and the nature of the metallogenesi; a t mid-ocean ridges.
History of passive continental margins. Sediments which have accumulated along the passive margins record the history of the tectonic movements of the margin during initial continental rifting and subsequent d r i f t i n g . I t i s important to isolate and study these horizontal and v e r t i c a l movements i n order t o verify and amp1 ify our understanding of the plate tectonic processes d u r i n g continental rifting. The stratigraphy of these margins reflect many complicated post-deposi tional processes, such as eustatic sea level changes, which interact during margin evolution. The observed stratigraphy must be corrected for these processes i n order t o isolate the effects of the tectonic movements. Another problem i s t h e v a s t t h i c k n e s s of these sediments i n many areas. The lowermost sedimentary deposits recognized on seismic profiles, t h a t record the history during r i f t i n g , a r e beyond the depth t h a t has been reached by DSDP drilling i n most areas.
By being able to drill deeper, a more comprehensive s e c t i o n of these deposits will be a v a i l a b l e f o r study. Some of the questions t o be addressed will include the form of the tectonic movements present d u r i n g early rifting, how these movements vary across a margin, w h a t rheological models best describe the response of the lithosphere t o extension a t r i f t i n g and the role of vertical and lateral heat conduction a t the margin.
Structure and evolution of forearc regions. The o r i g i n a l model for the subduction of one plate under another a t a c t i v e margins has had t o be expanded due t o recent seismic work and DSDP drilling. In the original model sedimentary material overlying the oceanic crust i s scraped off the downgoing plate and accreted t o the overlying plate d u r i n g convergence. Recent discoveries demonstrate t h a t many active m a r g i n s a c c r e t e v e r y l i t t l e m a t e r i a l w h i l e o t h e r margins appear t o be undergoing tectonic erosion.
Margins where there is accretion from the downgoing plate construct an accretionary wedge on the overlying plate i n the forearc region and demonstrate abundant evidence of long-term u p l i f t whereas nonaccretionary forearcs show substantial subsidence. (Nov. 1983 ) and t h e s t a r t of the new d r i l l i n g operations will be spent i n active detailed p l a n n i n g of the science objectives for the whole Program, field surveys of prospective early drilling sites, planning of the f i r s t l e g s and the acquiring and o u t f i t t i n g of a sophisticated drilling vessel.
I t is suspected t h a t thrusting, particularly
Tentative plans for the f i r s t year of d r i l l i n g call for a sequence of 6 legs beginning i n the Gulf of Mexico and then proceeding i n turn t o the Bahamas, a Barbados transect, the mid-Atlantic Ridge, the Labrador Sea and the Norwegian Sea. Some of the problems t o be addressed on these iegs include: anoxic sediments and paleoenvironment.
During the second year of drilling, the vessel will tentatively be drilling i n the Mediterranean Sea, off Northwest Africa, the Equatorial Atlantic, the Venezuela/Colombia Basins, the Costa Rica Rift and the Peru Trench. From there the vessel will continue south with a l e g o f d r i l l i n g i n the Chile Trench followed by drilling in the Weddell Sea off Antarctica in December 1986 and January 1987. These initial plans may be modified during the detailed planning b u t represent the primary areas of interest which can be reached w i t h i n t h e f i r s t 28 months of the Program.
